Abstract: A triply-bridged cobalt(II) tetracarboxylate complex, [Co 2 (µ-OH 2 )(µ-CHCl 2 COO) 2 (η 1 -CHCl 2 COO) 2 (py) 4 ] has been prepared and its crystal structure has been determined by single crystal x-ray diffraction to find that in this dinuclear cobalt(II) complex, the two metal centres are bridged by a water molecule and two dichloroacetato ligands. Each Co(II) centre is further coordinated to one monodentate dichloroacetato and two pyridine ligands. Supramolecular interactions stabilize the complex in the solid state.
Introduction
Metalloenzymes like hydrolases require closely coupled divalent metal ions for carrying out specific or selective hydrolytic reactions 1 . The presence of bridging oxo 2 , hydroxo 3 and aqua 4 groups in binuclear transition metal complexes play a crucial role in their catalytic behaviour. The metalloenzyme leucine aminopeptidase contains a dinuclear zinc core that has a water molecule and a carboxylate anion as bridging ligands, along with monodentate nitrogen-containing ligands at two ends. Therefore, the study of complexes with dimetallic units with carboxylate and aqua bridges is quite relevant. Such complexes have also been studied for magneto-structural correlation, bioinorganic modeling and catalysis. Metal complexes of this type having the triply-bridged the [M 2 (µ-OH 2 )(µ-O 2 CR) 2 ] 2+ core have also been prepared and studied as structural models of the analogous diiron(II) core present in the non-heme respiratory protein hemerythrin 5 . The binuclear core in these complexes comprises of two carboxylate anions and a water molecule as bridging ligands. A few complexes of formula Co 2 (µ-OH 2 )(O 2 CR) 4 L 4 have been reported in the literature [6] [7] [8] [9] . The crystal structure analyses reveal that each metal centre has three facial ligands of varying π-acidity and the aqua bridges are strongly hydrogen bonded with the facial η 1 -carboxylato ligands. In this article, we describe the synthesis and crystal structure of a new aqua-bridged binuclear cobalt(II) dichloroacetate complex having pyridine as ancillary ligands.
Experimental
The starting materials Co(NO 3 ) 2 .6H 2 O (E. Merck, India), pyridine, sodium dichloroacetate and methanol (Qualigens, India) were used as received.
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Solution phase UV-Visible spectrum was recorded using a Shimadzu UV-1800 spectrophotometer. The infrared spectrum was recorded in an IR Affinity-1 Shimadzu spectrophotometer for KBr pellets. The magnetic susceptibility measurement was carried out at 298 K on a Sherwood Mark 1 Magnetic Susceptibility Balance by Evans Method using Hg[Co(NCS) 4 ] as the reference. The susceptibilities were corrected for diamagnetism using Pascal's constants. The single crystal x-ray diffraction data were recorded using a Bruker Smart Apex II CCD x-ray diffractometer. A suitable crystal was picked for x-ray crystallographic work by microscopic examination. The structure was solved by direct methods (SHELXS-97) and standard Fourier techniques and refined on F 2 using full matrix least-squares procedure (SHELXL-97) using the SHELX-97 package 10 incorporated in WinGX 11 . Two ill-fitted reflections -(0,0,2) and (1,1,0) -were 'omitted' (kept out) during the final refinement stages of the crystal structure. While the hydrogen atoms of the bridging aqua ligand were located in difference Fourier maps and refined isotropically, all the other hydrogen atoms belonging to crystal structure were placed at calculated positions and refined using methods incorporated in SHELXL. The structural illustrations were drawn using Ortep 3 for Windows 11, 12 
Results and Discussion
The complex, Co 2 (µ-OH 2 )(µ-CHCl 2 COO) 2 (η 1 -CHCl 2 COO) 2 (py) 4 (1), has been prepared at room temperature in moderate yield by stirring a mixture of Co(II) nitrate hexahydrate, sodium dichloroacetate and pyridine in the 1:2:1 molar ratio. A crystal line product is obtained by allowing slow evaporation of the reaction mixture obtained after filtering off the initially formed precipitate. A well-formed crystal of 1 obtained as above has been studied by single crystal x-ray diffraction method. Crystal and structure refinement data for the complex are presented in Table 1 . An ORTEP representation of the complex is shown in Figure 1 . The compound crystallizes in the monoclinic system with space group P2 1 /n. Crystal structure of the complex reveals that the molecule consists of a dicobalt(II) unit bridged by an aqua and two dichloroacetato ligands. Each cobalt(II) centre in the complex is further coordinated to two pyridine molecules and a monodentate dichloroacetate group thereby completing the 6-coordinate environment about the metal ions. The molecule is not centrosymmetric, but both Co(II) centers are nearly equivalent in terms of their distorted CoN 2 O 4 octahedral coordination spheres that are joined at a shared vertex by the oxygen atom of the bridging aqua ligand. The important bond distances and bond angles for this complex are given in Table 2 .
It may be seen from the data presented in Table 2 that for both metal centers the distances to the O atom of the bridging H 2 O ligand are the longest among the metal-ligand bond distances. It is also noted that the two Co-O(1) distances are unequal with Co(1)-O(1) being longer by 0.03Å than Co(2)-O(1). This however is not the case in general, because in several reported structures of analogous compounds of the type Co 2 (µ-OH 2 )(µ-RCOO) 2 (η 1 -RCOO) 2 (py) 4 the Co-(µ-OH 2 ) distances are equivalent or nearly equivalent 5, 6, 8, 9, 13 . This structural difference between 1 and other chemically analogous compounds may be traced to the unsymmetrical manner in which the -CHCl 2 groups of the carboxylato ligands take part in the formation of intermolecular C-H···Cl hydrogen bond contacts in the crystal structure of 1. The Co(1)···Co(2) separation of 3.7203Å in 1 is marginally longer than the corresponding separation of 3.675Å in the related compound Co 2 (µ-OH 2 ) (µ-CHCl 2 COO) 2 (7) 2.071 (2) Co (1) (1)⋅⋅⋅Co(2) 3.7203 ( The unit cell packing diagram shown in Figure 2 testifies that in addition to the strong intra-molecular O-H···O hydrogen bonds, several inter-molecular hydrogen bonding contacts of C-H···O and C-H···Cl types characterize the crystal structure of compound 1 ( Table 3 ). The C-H···Cl interaction is illustrated in Figure 3 along with an energetically significant intermolecular π-π interaction involving the pyridine rings. It may be noted from the data presented in the table that all five distinct types of C-H···Cl contacts are significant because in all cases the ∠(DHA) values (D, donor and A, acceptor) are higher than 120°. The weaker C-H···O hydrogen bridges are not shown in the table, but their existence in the crystal structure can easily be verified by handling the CIF file (made available as supplementary information) with Mercury 15 . Though these interactions may not be very strong individually, the presence of several such interactions clearly provides the necessary stabilization for the formation of the supramolecular network in the crystal structure of compound 1. 
Supplementary Information

IR Spectral Data
The KBr phase IR spectrum of the compound 1 ( Figure 4) 
UV-Vis Spectral Data
In methanol, the UV-vis spectrum of complex 1 (Fugre 5) shows a strong band at 525 nm along with another that appears as a well-developed shoulder at 292 nm. The band at 292 nm is due to π→π* transition of pyridine ligand. On the other hand, the band at 525 nm can be assigned to the d-d transition 4 T 1g (F) → 4 T 1g (P) involving the high-spin octahedral Co(II) coordination spheres. The shoulder appearing at ~660 nm is also likely to be of ligand field origin. 
Conclusion
The complex [Co 2 (µ-OH 2 )(µ-CHCl 2 COO) 2 (η 1 -CHCl 2 COO) 2 (py) 4 ](1) is a binuclear cobalt(II) complex having two bridging carboxylate groups and the aqua bridge. The structure of the complex is structurally similar to the active site of aminopeptidase and thus can be useful for understanding some of the relevant biological systems. Under our reaction conditions, the dichloroacetato ligand prefers to form compound 1 rather than a member of the closely related complexes of the type [M 2 (µ-CHCl 2 COO) 2 
